Introduction
Cerebral venous sinus thrombosis (CVST) is an uncommon but life-threatening stroke subtype caused by clotting of blood in cerebral venous or dural sinuses, and, in rare cases, cortical veins, with extremely diverse clinical features, predisposing factors, brain imaging findings, and outcomes (1, 2) . Predisposing clinical conditions usually combine to constitute an underlying etiology. It is a rare but potentially fatal cause of acute neurological deterioration previously related to otomastoid, orbit, and central face cutaneous infections, pregnancy and complications associated with the postpartum period, and oral contraceptives (2) . With the advent of antibiotics and improved medical care for women, infections and the postpartum period have been controlled, so these conditions have accounted for fewer cases of CVST. In recent years, new risk factors for CVST have emerged as people are living longer. Here, papers published last year and common and uncommon etiologies of CVST at this time have been summarized in order to broaden perspectives on the etiologies of CVST.
Search strategy and data extraction
MEDLINE and PUBMED databases were searched for articles in English on etiologies of CVST, including case control, cohort, and case series studies and case reports published in peer-reviewed journals from September 2010 to October 2011.
Features and etiologies of CVST
The features and etiologies of CVST in cases reported this year are summarized in Table 1 . Patients in these cases were of various ages, from neonates to 56-yearold; most susceptible were younger individuals and women. The average age of onset (Figure 1 ) was 27.99 ± 12.22 years, females accounting for 71.4% of patients and males accounting for 28.6% (Female:Male = 2.5:1). The etiologies of cohort CVST cases reported this year varied. Joining known etiologies were some new risk factors. Contraceptive use accounted for 17.9% of cases and included oral contraceptives in 10.7% and use of a local contraceptive (NuvaRing) in 7.2%. Other common etiologies were hematological diseases (14.3%), a hypocoagulable state (7.2%), systemic cancer and other malignant hematological diseases (7.2%), a hypercoagulable state (type I antithrombin deficiency), and trauma (7.2%). Infection was rare as an etiology in these cohort cases while oral contraceptives were a predominant risk factor. There were, however, 14.3% of cases that had no clear etiology. Uncommon etiologies include spontaneous intracranial hypotension (SIH), hyperthyroidism, paroxysmal nocturnal hemoglobinuria, ruptured intracavernous carotid artery aneurysm, dural scalp and intracranial hemangiomas, sickle cell disease, polycythemia, and iron deficiency anemia (Table 1) . Unknown etiologies account for 14.3% of cases of CVST, which is a rather high figure as a percentage of all etiologies, and this finding agrees with the results of a previous study (1).
Discussion Discussion
At this point, the predominant etiologies of CVST are oral contraceptives, hematological disorders, a hypercoagulable state, trauma, cancer, and pregnancy and complications associated with the postpartum period, but some newly emerged risk factors warrant more attention.
NuvaRing, a combined contraceptive vaginal ring, is a contraceptive widely used as an alternative to oral contraceptives with a purported advantage of allowing lower hormonal doses, thus potentially presenting less of a risk for venous thromboembolism (4). However, CVST has recently been noted in association with the use of a contraceptive ring, and these cases deserve attention (4, 5) . That is, both oral and local contraceptive use carry a risk of CVST. Emergency physicians should keep in mind that patients using NuvaRing have an increased risk of CVST. That said, there is still a need for large randomized and control studies of the SIH caused by a cerebrospinal fluid (CSF) leak is another reported risk factor for CVST. SIH may change the velocity of the cerebral blood flow and cause thrombosis (10, 13) .
However, case reports are just individual instances and do not represent general facts. Thus, newly emerging risk factors for CVST need to be studied further. In addition, unknown etiologies also account for a considerable number of cases of CVST (14.3%). Accordingly, the pressing challenge is to identify other potential risk factors for CVST.
In conclusion, the predominant etiologies of new cases of CVST were reported to be oral contraceptives and local contraceptives (e.g. NuvaRing), pregnancy and complications associated with the postpartum period, trauma, cancer, hematological disorders, and a hypercoagulable state. Infection is no longer a common etiology of CVST.
